Rapid suppression of cytokine transcription in human CD4+CD25 T cells by CD4+Foxp3+ regulatory T cells: independence of IL-2 consumption, TGF-beta, and various inhibitors of TCR signaling.
CD4+CD25(high) forkhead box P3+ regulatory T cells (Treg) are critical mediators of peripheral self-tolerance and immune homeostasis. Treg suppress proliferation and cytokine production of conventional T cells (Tcon). The exact mechanism of suppression, however, is still unknown. To gain a better understanding of Treg function, we investigated the kinetics of cytokine suppression in Tcon reisolated from cocultures with preactivated human Treg. Treg inhibited induction of Th1 cytokine mRNA as early as 1 h after stimulation, whereas induction/suppression of Th2 cytokines was delayed to 10-15 h. We show that immediate cytokine mRNA suppression in Tcon was neither dependent on TGF-beta/IL-10 or IL-2 consumption, nor on induction of the transcriptional-repressor forkhead box P3 or other anergy-related genes (e.g., gene related to anergy, transducer of ErbB-2, forkhead homolog-4, repressor of GATA, inducible cAMP early repressor). In contrast, lymphocyte activation gene 3, suppressor of cytokine signaling 1, and suppressor of cytokine signaling 3 mRNA were strongly up-regulated in Tcon in the presence of Treg. However, protein analysis did not confirm a role for these proteins in early suppression. Thus, the identification of a fast inhibitory mechanism in Tcon induced by Treg constitutes an important step for future efforts to unravel the entire elusive suppressive mechanism.